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1
CUTTING SYSTEM FOR SLABS

TECHNICAL FIELD

The present invention relates to the sector of machiming of 5
large-format slab-shaped elements, such as tiles, sheets of
glass or the like, which are generally made from fragile or
brittle fracture material. In detail, embodiments of the pres-
ent ivention relate to a slab cutting system, e.g., such as
ceramic slabs. 10

BACKGROUND ART

As 1s known, hard and brittle fracture materials such as
ceramics or glass are widely used in the realisation of 15
buildings (e.g., as surface coverings) or other products. Such
materials are usually produced as slabs of various sizes
which can be cut 1n order to form different formats than the
starting ones.

In the case of flooring coverings or wall coverings, the use 20
of ceramic maternials 1s widespread for aesthetic reasons,
good wear resistance and ease of maintenance thereof.

Alongside the more common tiles 1n ceramic material
available 1n various standardised formats, large-format slabs
have recently been developed (e.g., with a size of the order 25
of the metre), hereinafter for the sake of brevity to be
referred simply as slabs.

In detail, portions of the required length/width are
obtained from a slab through cutting systems designed to
make a cut 1n (or at least a score 1n) the slab itself. 30

Given the dimensions of the slabs to be cut, the cutting
systems usually comprise a rectilinear longitudinal guide
which 1s arranged on the surface of the slab to be cut, and
a scoring slider coupled to the longitudinal guide in a mobile
fashion 1s made to slide along the guide, while a cutting 35
portion of the scoring slider 1s kept in contact with the
surface of the slab. In this way, 1t 1s possible to make a long,
rectilinear cut in the slab.

An important requirement 1n these cutting systems 1s the
need to prevent displacements (even of small entity) of the 40
guide while the slider 1s being moved along it to make the
cut, 1n other words after the stable positioning of the guide
on the slab.

In order to satisiy this need, the state of the art has made
use of gaskets and/or suction cups applied at various points 45
of the longitudinal guide 1n order to allow stable coupling
between the longitudinal guide and the slab during the
cutting operation.

However, even when solidly engaged on the surface of the
slab, these measures are not always able to enftirely and 50
cllectively contrast stresses on the longitudinal guide
exerted by the scoring slider during the slab cutting opera-
tion. In particular, a pressure exerted on the cutting portion
of the scoring slider in order to make the score 1s sometimes
able to create torsional stresses such as to move the longi- 55
tudinal guide during the scoring operation and thus wreck
the cutting process.

An example of known cutting systems 1s shown in Japa-
nese patent no. JP HO8 40739.

In this system the scoring slider 1s engaged on a track 60
made up of a pair of rails which—when engaged by the
slider—are arranged on the same side as the median plane of
the suction cups orthogonal to the contact plane thereof; as
such, (vertical) pressure exerted on the slider 1n order to
perform the scoring translates into a torque on the suction 65
cups, which tend to detach from the surface they are engaged
on.

2

It 1s an object of the present invention to overcome these
shortcomings of the prior art, within a simple, rational and

low-cost solution.

These objects are achieved by the characteristics of the
invention set forth 1n the independent claim. The dependent
claims 1llustrate the preferred and/or particularly advanta-
geous aspects of the invention.

DISCLOSURE OF THE INVENTION

The 1nvention, specifically, provides a slab cutting sys-
tem. The cutting system comprises: a scoring slider, a
longitudinal guide comprising a pair of surfaces opposite to
cach other, of which a lower surface, which 1s adapted to
face the slab being worked, and an opposite upper surface,
which upper surface 1s equipped with a pair of rails parallel
to each other and suitable for (simultaneously) slidably
coupling to the scoring slider; at least one suction cup
coupled (e.g., rigidly engaged on) to the lower surface of the
longitudinal guide, preferably aligned 1n plan view with the
lower (and upper) surface of the longitudinal guide 1tsell,
which suction cup 1s suitable to selectively adhere to a
(surface of a) slab and defines a substantially planar contact
surface for the longitudinal guide on the (surface of the)
slab, 1n which the rails are arranged on opposite sides with
respect to a median plane of the suction cup itself (parallel
to a longitudinal axis of the longitudinal guide) and, for
example, parallel (and coinciding with) a median axis of the
longitudinal guide.

Thanks to this solution, a better distribution of the
mechanical stresses applied to the cutting system 1s achieved
such as to eliminate, or at least attenuate, changes in the
orientation of the longitudinal guide which could lead to
irregular scoring or compromise the surface of the slab.

In particular, the angular momentum which 1s discharged
on the longitudinal guide due to the pressure applied to the
scoring slider when making the longitudinal scoring incision
on the slab, during 1ts travel along the longitudinal guide, 1s
significantly less than known cutting systems, thanks to the
arrangement ol the pair of rails to which the scoring slider
engages with respect to the median plane of the suction cup.

In one embodiment of the present invention, the rails are
parallel to the median plane of the suction cup, e.g. parallel
to a longitudinal axis of the longitudinal guide.

In this way, an even better distribution of the mechanical
stresses applied to the cutting system 1 achieved.

In one embodiment of the present mnvention, the suction
cup 1s comprised in a gripping component, the gripping
component comprising a lever operatable to switch the
suction cup from a slab gripping condition to a rest condition
in which it releases the slab; said lever being exposed on the
upper surface of the longitudinal guide between the parallel
rails.

In this way, a compact cutting system 1s achieved in which
the suction cup can be constrained to or released from the
slab 1n a fast, simple manner.

In one embodiment of the present invention, the lever of
the gripping component 1s rotatable from an engaged posi-
tion which imposes the gripping condition of the suction cup
to a released position which imposes the rest condition of the
suction cup; the lever 1n the engaged and released position
being parallel to the longitudinal guide.

In this way, the lever has an extremely limited encum-
brance in the engaged and released position along a vertical
direction (orthogonal to the lower surface) of the cutting
system. In practice, thanks to this solution the lever allows
the sliding of the slider both when the suction cups are in the
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gripping condition and when they are in the rest condition,
with doubtless advantages for the cutting personnel.

In one embodiment of the present invention, the scoring
slider comprises at least two rollers each suitable to rotate on
one rail of the pair of rails, a scoring component suitable to
score the slab, and a slider body coupled to the rollers and
to the scoring component.

Preferably, the slider body defines an opening when the
scoring slider 1s coupled to the rails via the rollers, the
opening being suitable to receive the lever of the gripping
component 1n the engaged or released position during the
sliding of the scoring slider along the longitudinal guide.

In this way, the possibility to move the scoring slider
freely along the longitudinal guide 1s achieved.

In one embodiment of the present mmvention, the slider
body comprises two tlanges spaced apart from each other, in
which each flange 1s suitable to be coupled to at least one
roller and 1n which at least one tlange allows to adjust a
coupling position of one roller in a direction which connects
the two flanges.

In this way, the possibility to finely adjust the coupling
between the rollers of the scoring slider and the rails of the
longitudinal guide 1s achieved, 1.e. 1t 1s possible to couple
and decouple the scornng slider to/from the rails of the
longitudinal guide, e.g. by moving the opposite rollers
together or apart with respect to the pair of rails.

In one embodiment of the present invention, the scoring
component of the scoring slider comprises a handgrip, a rod,
and a scoring wheel, the scoring wheel being coupled 1n a
rotatable manner to a first end of the opposite rod and to a
second end to which the handgrip 1s coupled.

For example, the rod comprises a hole at the first end and
in which a cleaning and/or lubricating element 1s installed 1n
the hole, the cleaning and/or lubricating element contacting,
a portion of the scoring wheel facing the rod in order to
remove foreign bodies present on said portion of the scoring,
wheel and/or release a lubricant onto the scoring wheel.

In this way, continual removal of impurities and foreign
bodies from the scoring wheel, as well as lubrication thereof
and therefore scoring of improved quality, 1s achieved.

In one embodiment of the present invention, the rollers
cach have a revolution axis orthogonal to the lower surface
of the longitudinal guide, and are suitable for rolling (with-
out brushing) on the respective rail, e.g. on opposite sides of
the same.

In an alternative embodiment of the present invention, the
rollers each have a revolution axis orthogonal to the lower
surface of the longitudinal guide, and are suitable for rolling
(without brushing) on the respective rail, e.g. from mutually
facing sides thereol.

In one embodiment of the present invention, the rollers
cach have a revolution axis parallel to the lower surface of
the longitudinal guide and orthogonal to the said median
plane of the suction cups, and are sutable for rolling
(without brushing) on the respective rail, e.g. on the side
thereol opposite to the lower surface.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the mvention
will become apparent from the reading of the following
description provided as a non-limiting example, with the aid
of the figures illustrated in the attached tables.

FIG. 1 1s an axonometric view of a cufting system
according to one embodiment of the present invention
placed on a slab to be cut.

FIG. 2 1s an enlarged view of detail II of FIG. 1.
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FIG. 3 1s a front view of the cutting system of FIG. 1.
FIG. 4 1s a side view of the cutting system of FIG. 3.

FIG. 5 1s a cross-sectional view of a scoring slider of the
cutting system of FIG. 4 along the section track V-V of FIG.
4.

FIG. 6 15 a side view of parts removed from the cutting
system 1n accordance with an embodiment of the present
invention i which an engaged position, an intermediate
position and a release position of an actuation lever are
shown.

FIG. 7 1s a front view of a cutting system according to a
first alternative embodiment of the present invention.

FIG. 8 1s a front view of the cutting system according to
a second alternative embodiment.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Referring to FIGS. 1-6 a cutting system 10 has been
shown for ceramic slabs in accordance with a preferred
embodiment of the present invention.

The cutting system 10 globally comprises a longitudinal
guide 20 on which a scoring slider 30 1s slidably coupled and
one or more gripping components 40 (three partially visible
in the example 1llustrated in FIG. 1) coupled to the longi-
tudinal guide 20 and suitable to constrain the cutting system
10 to a slab 50 (as described below).

The slab 50 may be a tile, a sheet of glass or the like,
preferably of large-format, e¢.g. the slab 50 has a size
essentially between 3-3.5 metresx1-1.5 metres.

The longitudinal guide 20 has a substantially rectangular
shape 1n plan view, with a length substantially greater than
a width.

The longitudinal guide 20 1s defined by a long, thin side
member (e.g. obtained by extrusion, 1.e. presenting a con-
stant cross section for its entire longitudinal extent) defining
an upper (iree) surface and an opposite lower suriace
intended to face a surface of the slab 50 (indirectly resting
on 1t), specifically, the visible surface of the slab 50, in other
words the surface of the slab 50 which, once placed for
processing, will be visible.

In the embodiment 1n question, the longitudinal guide 20
has a substantially trapezoidal cross section (as can be more
clearly appreciated 1n FIGS. 3 and 5), preferably that of an
1sosceles trapezium.

It 1s not excluded, however, that the longitudinal guide 20
can have a cross section of any shape, depending on needs.

Advantageously, although not as a limitation, the longi-
tudinal guide 20 may also comprise structural strengthening
clements such as one or more ribs 21 and/or one or more
septa 22.

The longitudinal gmide 20 incorporates a (first) upper
surface 23 (preferably comprising a smaller base and
inclined sides of the trapezoidal section), and an opposite
(second) lower surface 24 (preferably comprising a larger
base of the trapezoidal section).

Preferably, the lower surface 24 comprises a supporting,
portion 241, pretferably flat (planar), which defines a plane
which 1s intended to rest (although not directly) on the
visible surface of the slab 50, copying 1ts planar profile. In
practice, the lower surface 24 1s destined, 1n use, to be
directed towards and face the visible surface of the slab 50.

Advantageously, an edge portion of the lower surface 24
comprises a housing 242, fully developed with respect to the
longitudinal gmde 20, for a gasket 25 (e.g., a component
made from elastomeric material). Preferably, the housing
242 1s supplied at least along a pair of longitudinal edges of
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the lower surface 24 which overall define a planar surface
intended to rest via the gasket 25 on the visible surface of the
slab 50.

In practice, the longitudinal edges define the support
portion 241, 1.e. the portion of the longitudinal guide 20
proximal to the slab 50 or, in other words, the portion of the
longitudinal guide 20 distal from the top of the longitudinal
guide 20 defined by the upper surface 23.

The housing 242 1s designed in such a way that a portion
of the gasket 25, which 1s housed within 1t, protrudes
transversely (towards the slab 50) with respect to the lower
surface 24 of the longitudinal guide 20. In this way, when the
gasket 25 contacts the slab 50 below 1t, the cutting system
10 rests stably on the gasket 235, offering good resistance to
friction (which the cutting system 10 1s typically subject to
in use) on the visible surface of the slab 50. Moreover, the
gasket 25 prevents direct contact between the longitudinal
guide 20 and the slab 50 below 1t, thus preventing compro-
mise to the slab 350 (e.g., formation of scratches) due to
friction between the latter and the longitudinal guide 20.

The gasket(s) 25 define a de-facto (soft and/or resilient)
contact plane of the longitudinal gmide 20 on the visible
surface of the slab 50.

Each gasket 235 1s defined by a substantially cylindrical
(elastically deformable) body of length substantially equal to
the length of the longitudinal guide 20.

A pair of rails 231 are formed by the upper surtace 23. The
rails 231 are parallel and extend along a longitudinal direc-
tion L of the longitudinal guide 20, 1.e. parallel to the median
axis A-A' of the longitudinal guide 20 (parallel to the
longitudinal axis of the longitudinal guide 20 1tself).

The rails 231 extend longitudinally for the entire length of
the longitudinal guide 20.

The rails 231 define a de-facto track on which, as will be
better described below, the scoring slider 30 slides.

Advantageously, the rails 231 are equidistant from the
median axis A-A' of the longitudinal guide 20, 1.e. from the
median plane of the longitudinal guide orthogonal to the
contact plane of the longitudinal guide 20 with the slab 50.

As specified, the cutting system 10 comprises one or more
gripping components 40.

Each grnipping component 40 comprises at least one
suction cup 41.

The suction cup 41 1s sized so as to constrain, at least
locally and/or temporarily, the longitudinal guide 20 to the
slab 50 when 1n the gripping configuration with the visible
surtace of the slab 50 itself.

The suction cup 41 1s fastened to the lower surface 24 of
the longitudinal bar 20 as will be described in detail below.

The suction cup 41 oflers a substantially planar contact
surface facing the opposite direction with respect to the
longitudinal bar 20 (1.e. to the lower surface thereot), which
overall defines a contact plane intended to rest against the
(visible) surface of the slab 50 during use of the cutting
system 10.

The contact surtace of the suction cup 41 1s, de facto, the
surface thereot distal from the longitudinal guide 20 (e.g.,
protruding slightly below the contact plane defined by the
longitudinal edges of the lower surface 24).

The longitudinal guide 20 de facto rests on the (visible)
surface of the slab 50 via the suction cup 41, 1.e. via the
contact surface of the suction cup itself.

At the same time, the suction cup 41 1s sized so as to be
comprised in the encumbrance 1in plan view of the longitu-
dinal guide 20. In the implementation under consideration,
the suction cup 41 1s comprised between the guide portions
of the lower surface 24.
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For example, the suction cup 41 has a substantially
discoidal shape, and preferably a substantially trapezoidal
cross section. As a consequence, the suction cup 41 com-
prises a larger surface 411 opposite to a smaller surface 413.

In detail, the suction cup 41 1s arranged with the larger
surface 411 resting on/facing the lower surface 24 (1.e., the
contact portion 241) of the longitudinal guide 20, whlle the
smaller surface 413 1s facing the slab 50 being worked and
1s suitable to (entirely or partially) rest on the visible surface
of the slab 50 (i.e., the smaller surface 413 of the suction cup
41 lies on the visible surface of the slab 50) defining the
contact surface of the longitudinal guide 20 on the slab itself.

The cutting system 10 comprises multiple suction cups 41
fastened to the longitudinal gmide 20 along the longitudinal
axis thereof, e.g. all aligned along such longitudinal axis,
and 1n which all the contact surfaces of the suction cups 41
are coplanar.

Each suction cup 41 1s associated with the longitudinal
guide 20 1n such a way that a respective central point thereof
1s comprised in a plan projection of the rails 231.

Preferably, median planes of the suction cups 41 orthogo-
nal to the contact surface of the suction cups 41 are mutually
aligned. Even more preferably, a median plane of each
suction cup 41 1s aligned with the median axis A-A' of the
longitudinal guide 20. In other words, the median axis A-A'
of the longitudinal guide 20 lies on the median plane of the
suction cups 41 (and coincides with them).

In the solution in accordance with embodiments of the
present ivention, the rails 231 of the pair of rails 231 are
arranged on opposite sides with respect to the median planes
of the suction cups 41 perpendicular to the contact surface
of the suction cup 41 (of each of them), 1.e., perpendicular
to the visible surface of the slab 50 and, therefore, parallel
to the median axis A-A' of the longitudinal guide 20 (1.e., to
its longitudinal direction L).

Each suction cup 41 1s mainly defined by a deformable
membrane which defines the contact surface of the suction
cup itself.

Moreover, the suction cup 41 can be defined by a vacuum
chamber, ¢.g. bell-shaped, which—as 1n the example 1llus-
trated—1s defined integral with the longitudinal bar 20, e.g.
implemented through a circular opening (through or blind)
made 1n the lower surface 24.

It 1s not excluded, however, that the vacuum (or bell-
shaped) chamber may be a separate body from the longitu-
dinal guide 20, ¢.g. fastened thereto at the lower surface 24.

Preferably, the rails 231 are formed 1n a single body with
the longitudinal guide 20. In the embodiments 1llustrated in
the Figures, the rails 231 are substantially formed as hollow
cylinders. This rail shape should not, however, be taken as
limiting; for example, rails with a substantially C-shaped
cross section can be implemented in alternative embodi-
ments (not shown) of the cutting system 1n accordance with
the present mvention.

The two rails 231 delimit a region 232 of the upper
surface 23.

In the embodiment 1n question, two supporting portions
233 extend 1n a cantilever fashion from the rails 231 towards
the median axis A-A' of the region 232. Preferably, the
support portions 233 delimit an opening (or through hole)
234 corresponding to the median axis A-A' of the longitu-
dinal guide 20. Preferably, the support regions 233 extend
longitudinally for the entire length of the longitudinal guide
20.

The support portions 233 are provided to support a lever
42, for example a cam lever, for each gripping component
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40, while the opening 234 allows the passage of a transmis-
sion element, for example a stem 43, for each gripping
component 40.

In greater detail, each gripping component 40 comprises
one said suction cup 41 and a lever 42, interconnected by a
stem 43. Preferably, although not as a limitation, each
adhesion assembly further comprises a spring 44, preferably
a helicoidal spring.

The suction cup (i.e., the deformable membrane) 41 1s
rigidly coupled to a first end of the stem 43. For example, the
first end of the stem 43 i1s anchored to the suction cup 41,
¢.g., via a tucked-1n closure (snap-on) system with a first end
(not shown) of the stem 43 which 1s received by a corre-
sponding housing (not shown) formed 1n the suction cup 41,
or via another method; for example, 1n an alternative
embodiment, a terminal section of the stem may be buried
in the suction cup 41.

Conversely, the lever 42 1s coupled to a second end of the
stem 43 1n a rotating fashion, e.g., with respect to a rotation
axis orthogonal to the median plane of the suction cups
parallel to the longitudinal axis of the longitudinal guide 20
and orthogonal to the lower surface thereof. In the embodi-
ment 1n question, the stem 43 1s hinged on the lever 42 via
a pin 46 (e.g., formed from a nut and bolt pair) transversely
arranged with respect to the stem 43 and, preferably, with
respect to the longitudinal direction L of the longitudinal
guide 20.

The second end of the stem 43 comprises a through hole
(not visible 1n the Figures) suitable to rotatingly receive the
pin 46.

In the embodiment 1n question, the lever 42 comprises a
handle 421, suitable to be gripped by a user of the cutting
system 10, and two rotation portions 422 which extend
parallel in a direction opposite to that of the handle 421,
spaced apart i such a way as to define an indentation
suitable to receive the stem 43.

Preferably, each rotation portion 422 has a free end having,
a rounded/semi-tlattened profile such as to facilitate a
switching operation of the lever 42.

Each rotation portion 422 comprises a through hole 423
suitable to receive the pin 46. The through holes 423 are
coaxial to each other and eccentrically arranged with respect
to the rotation portions 422 (e.g., at a predetermined distance
with respect to a median plane of the rotation portions 422),
in such a way as to convert a rotary movement of the lever
42 1nto a rectilinear movement of the stem 43. This move-
ment of the stem 43 1s able to switch the suction cup 41 from
a rest condition to the gripping condition, and vice versa.

Moreover, the stem 43 slidably passes through the open-
ing 234 between the support portions 233 and one or more
coaxial through holes (not shown) formed in the longitudinal
guide 20 (and, where applicable, in the septum 22) formed
to receive the stem 43. In one embodiment of the present
invention, the stem 43 passes through the longitudinal guide
20 and engages with the suction cup 41 (in particular with
the deformable membrane) 1n such a way as to guarantee
that a central region (preferably at the centre of a suction cup
in circular plan view) 1s aligned along the median axis A-A'
of the longitudinal guide 20.

Finally, the spring 44 1s preferably housed 1n an internal
cavity 26 of the longitudinal guide 20 (below the upper
surface 23 and above the lower surface 24 of the longitudinal
guide 20).

In one embodiment of the present invention, a lower end
441 of the spring 44 1s rigidly coupled to the stem 43, while
an upper end 442 of the spring 44 1s abutting against an
internal face of the longitudinal guide 20 below the upper
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surface 23. The spring 44 1s preferably coaxially arranged
with the stem 43, specifically with the stem 43 being
surrounded by the coils of the spring 44.

In this way, the spring 44 1s compressed during an upward
movement of the stem 43 (1.¢., with a direction of movement
proceeding from the lower surface 24 towards the upper
surface 23 of the longitudinal guide 20) associated with a
movement of the corresponding lever 42 from a released
position R, 1n which the pin 46 1s proximal to the support
portions 233 (and the suction cup 41 1s in the rest condition),
to an engaged position I, 1n which the pin 46 1s distal from
the support portions 233 (in which the suction cup 41 1s 1n
the gripping condition), passing through a series of inter-
mediate positions such as the median position M, 1n which
the lever 42 1s transverse to the support portions 233 (as
described 1n greater detail below).

In brief, each gripping component 40 1s associated with
the longitudinal guide 20 with the lever resting on the
support portions 233 inside the rails 231, while the stem 43
passes through the opening 234 between the support por-
tions 233 and transversely passes through the entire longi-
tudinal guide 20, coupling with the suction cup 41, which
(even only partially) protrudes from the lower surface 24 of
the longitudinal guide 20 from the opposite side with respect
to the upper surface 23.

As specified above, the cutting system 30 comprises also
a scoring slider 30.

The scoring slider 30 comprises a slider body 31, two or
more rollers 32, for example three rollers 32 as shown 1n the
Figures, and a scoring component 33.

The slider body 31 comprises flanges 311, two flanges
311a and 3115 1n the embodiment shown in the Figures,
designed to allow a coupling between the rollers 32 and the
slider body 31. In detail, each flange 311 comprises at least
one arrangement suitable for coupling with a roller 32.

For example, the flange 311a comprises a through hole
312 (visible 1n a sectional view 1n FIG. 5), while flange 3115
comprises a pair of through holes 312. Each through hole
312 1s designed to recerve a rotation pin 34 associated with
a relative roller 32 (as described below). Each rotation pin
34 defines an axis of rotation of the roller 32 with which 1t
1s associated. In other words, a longitudinal axis of the
generic rotation pin 34 corresponds to the rotational axis of
the roller 32 associated with that rotation pin 34.

In the 1llustrated embodiment, the flange 311a allows the
coupling with a roller 32, while the flange 31156 allows the
coupling with two rollers 32. In this way, three rollers define
a sliding plane for the scoring slider 30 along the longitu-
dinal guide 20 (corresponding to the plane defined by the
rails 231). In order to ensure better distribution of the weight
and the forces applied to the scoring slider 30 and transmiut-
ted to the longitudinal guide 20, the rollers 32 are, advan-
tageously, arranged on the slider body 31 1n such a way that
they correspond to the vertices of an equilateral or 1sosceles
triangle.

Preferably, at least one through hole 312 will allow
receiving the rotation pin 34 of the corresponding roller 32
to be received 1 two or more distinct positions, thus
allowing to adjust a distance/between the rollers 32 associ-
ated with different flanges 311a and 3115. For example, the
single through hole 312 formed in flange 311¢ may have an
oblong shape in one direction which connects the two
flanges 311a and 3115, 1in such a way as to allow coupling
the rotation pin 34 1n different positions along that direction,
so as to adjust the distance between the roller 32 coupled to
flange 311a and the pair of rollers 32 coupled to flange 3115.
In this way, it 1s possible to perform an adjustment of the
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slidable coupling between the rollers 32 and the rails 231,
and decouple the scoring slider 30 from the longitudinal
guide 20 without extracting the scoring slider 30 from one

of the ends of the longitudinal guide 20.

The flanges 311 are connected to a central portion 313 of 5

the slider body 31.

In one embodiment of the present invention, the central
portion 313 of the slider body 31 is formed spaced from the
flanges 311 by a distance d along a vertical direction of the
scoring slider 30 (in use). For example, the flanges 311 are
parallel to the central portion 313 of the slider body 31 but
lie on a plane with a distance d from a plane on which the
central portion 313 lies. The flanges 311 are coupled to the
central body by means of connecting walls 314, which are
preferably inclined.

This structure of the slider body 31 defines an arched, or
bridge-shaped profile, such that the slider body 31 defines an
opening 60 when the scoring slider 30 1s coupled to the
longitudinal guide 20 (as can be better appreciated 1 FIGS.
3 and 5). The openming 60 is suitable to receive (with
abundant clearance) the lever 42 of the gripping component
40 1n 1ts engaged position I or 1n its released position R. This
allows the scoring slider 30 to slide along the longitudinal
guide 20 without being hindered by the lever 42 of the
oripping components 40 arranged along the longitudinal
guide 20, 1.e. 1t passing above them and them passing
through 1t each time.

The slider body 31 further comprises an upper flange 315
formed as at least partially overlapping one of the flanges
311 1n plan view, the flange 3115 in the example in the
Figures, and spaced apart from the same along the vertical
direction. For example, flange 315 extends from the central
portion 313 of the slider body 31 coplanar therewith. In this
way, the upper tlange 315 1s separated from the flange 3115
below by a distance d.

The upper flange 3135 and the flange 3115 respectively
comprise coupling arrangements to allow operational cou-
pling between the slider body 31 and the scoring component
33 (described below). For example, flange 3115 comprises a
through hole 316 suitable to slidably receive a rod 331 of the
scoring component 33 (as will be better described below),
while a closing system 317 1s associated with the upper
flange 315. Advantageously, the closing system 317 slidably
receives the rod 331 of the scoring component 33.

Preferably, the slider body 31 may comprise structural
reinforcing elements, such as ribs 318. Even more prefer-
ably, the central portion 313, the flanges 311 and the upper
flange 315 are formed as a single part, e.g., 1n metal (such
as steel) or plastic matenal.

Each roller 32 comprises a roller body 322 having a hole
323 suitable to rotatably receive a corresponding rotation pin
34.

In one embodiment of the present invention, the roller
body 322 has a substantially concavely shaped rolling
surface 325. Preferably, this concavely shaped profile sub-
stantially corresponds (in a complementary manner) to a
form of the rails 231. Even more preferably, the roller body
322 has a substantially cylindrical structure with the rolling
surface corresponding (in a complementary manner) to a
side surface of the cylinder.

Advantageously, the hole 323 of the roller body 322 1s

s1zed to house ball bearings 324 coaxial with the rotation pin
321 in order to obtain idle rollers 32.

In one embodiment, the free end 341 of each rotation pin
34 15 at least partially threaded so as to couple to a constraint
clement 35, such as, for example, one or more nuts and,
preferably, washers, once the rotation pin 34 1s mserted in
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the through hole 312, in such a way as to keep the roller 32
rotatably coupled to the slider body 31.

The scoring component 33 comprises, therefore, the
aforementioned rod 331 a handgrip 332 connected to a (first)
end 331a of the rod 331, while at an opposite (second) end
331b of the rod 331 a scoring wheel 333 is rotatably coupled.

The rod 331 1s arranged with 1ts longitudinal axis orthogo-
nal to the contact plane of the suction cups 41 (on the visible
surface of the slab 50), 1n such a way that the (first) end 3314
of the rod 331 i1s distal from such contact plane with respect
to the (second) end 3315 of the rod 331.

The rotation axis of the scoring wheel 333 1s substantially
orthogonal to the median plane of the suction cups orthogo-
nal to the lower surface of the longitudinal guide 20 and
parallel to the longitudinal axis of the longitudinal guide 20.

Preferably, the handgrip 332 comprises a neck 332a 1n
which a hole 3325 suitable to receive the first end 331a of
the rod 331 1s drilled. For example, the first end 331a of the
rod 331 and the hole 33256 1n the handgrip 332 are designed
for snap coupling, or else threaded compatibly 1n order to
allow screwing the handgrip 332 into the rod 331.

Otherwise, the second end 3315 comprises an indentation
334 suitable to partially receive the cutting wheel 333 (e.g.,
half of the cutting wheel 333).

The scoring wheel 333 1s coupled to the second end 3315
of the rod 331 by means of a wheel pin 335 (e.g., a nut and
bolt) inserted 1n a pair of through holes 336 coaxially formed
on opposite portions of the second end 3315 of the rod 331
and 1n a through hole 333a formed substantially 1n the centre
of the scoring wheel 333.

In addition, the scoring component 33 comprises a spring
337, preferably a helicoidal spring. Preferably, an upper end
337a of the spring 337 1s rigidly coupled to the rod 331,
while an upper end 3375 of the spring 337 1s abutting against
a surface of the flange 3115. Preferably, the spring 337 is
arranged coaxially with the rod 331, specifically with the rod
331 being surrounded by the coils of the spring 337.

In this way, the spring 337 i1s compressed during a
downwards movement of the rod 331, specifically when an
operator (not 1llustrated) exerts a pressure on the handgrip
332 to bring the scoring wheel 333 into contact with the slab
50, while the spring 337 returns to the rest position thanks
to an upwards movement of the rod 331, particularly when
the pressure on the scoring component 33 ceases, moving
(and detaching) the scoring wheel 333 away from the slab
50.

In one embodiment of the present invention, the rod 331
comprises a hole 338 formed proximate the lower end 3315
of the rod 331, and extending inside the same 1in the
longitudinal direction. Inside the hole 338 a cleaning ele-
ment 339 1s arranged (e.g., made from an elastomeric
material or a foam material such as polyurethane) 1n such a
way as to come into contact with the portion of the scoring
wheel 333 1n the indentation 334. Preferably, the cleaning
clement 339 is suitable to be moistened with a lubricant
(e.g., o1l).

In view of the foregoing, the operation of the cutting
system 10 1s as follows.

In use, the longitudinal guide 20 1s positioned on a slab to
be cut; the gripping components 40 are operated in order to
constrain the longitudinal guide 20 to the (visible) surface of
the slab 50, and the scoring slider 30 1s slid along the
longitudinal guide 20 1n order to create a cutting line L. on
the slab.

Specifically, once the longitudinal guide 20 has been
positioned on the slab 50 along the direction of cut desired,
cach lever 42 of the gripping components 40 1s rotated from
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the release position R to the engaged position I, thus
switching the corresponding suction cup 41 from the rest
position to the gripping position. In this way, a central region
of the suction cup 41 1s moved away from the visible surface
of the slab 50 while a perimeter edge of the lower surface
413 of the suction cup 41 remains in contact with the same
and de facto defines the planar contact surface of the suction
cup 41 1tsel.

As a consequence, the suction cup 41 of the gripping
component 40 defines a negative pressure chamber with the
visible surface of the slab 50 in the gripping condition,
which keeps the longitudinal guide 20 firmly constrained to
the slab 50.

The scoring slider 30 can be associated with the longitu-
dinal guide 20 by inserting the slider from one of the ends
of the longitudinal guide 20, causing the rollers 32 of the
scoring slider 30 to rotate on an external portion (1.e.,
opposite to the support portion 233) of the rails 231 of the
longitudinal guide 20. Preferably, the position of the roller
32 coupled to the flange 311a can be adjusted in order to
obtain optimum adherence between the rolling surface 3235
of the rollers 32 and the rails 231.

Alternatively, the scoring slider 30 can be coupled to the
longitudinal guide 20 1n any position of the same by posi-
tioming the roller 32 adjustable on the flange 311a at a
maximum distance from the rollers 32 on the tlange 3115,
thus coupling the rollers 32 on the flange 3115 to a corre-
sponding rail 231 and, finally, adjusting the distance of the
roller 32 on the flange 311a 1n such a way as to achieve
optimum adherence between the rolling surfaces 325 of the
rollers 32 and the rails 231.

Once the cutting system 10 has been coupled to the slab
50 as described above, 1t 1s possible to perform the scoring
operation on the slab 50. In detail, the operator applies
pressure on the handgrip 332 of the scoring component 33,
in so doing bringing the scoring wheel 333 1nto contact with
the slab 50. At the same time, the operator pushes the scoring,
slider 30 along the longitudinal guide 20 for a desired length,
causing the rollers 32 to rotate along the rails 231. As a
consequence, the scoring wheel 333 scores a (rectilinear)
cutting line 51 on the slab 50 which allows a subsequent
clean and precise cut of the slab 50, e.g., by causing the
propagation of the (bnittle) fracture from the cutting line 51
through the entire thickness of the slab 50.

Specifically, thanks to the suction cups 41 of the gripping
components 40 substantially arranged along the median
plane A-A' of the longitudinal guide 20—preferably lying in
the median plane of the suction cups 41—and the rails 231
arranged on opposite sides with respect to the median axis
A-A', 1t 1s possible to limit or even cancel out an inclination/
deformation of the longitudinal guide 20 (due to the torque
caused by the thrust applied by the operator to the handgrip
332 and by the constraint reaction exerted by the suction
cups 41) during the scoring operation just described per-
formed on the slab 50, thus allowing the creation of a precise
cutting line 51.

Indeed, greater stability 1n the face of mechanical stresses
1s achieved by means of the coupling between the rails 231
of the longitudinal guide 20 and the rollers 32 of the scoring
slider 30 along axes parallel to the median axis A-A' of the
longitudinal guide 20, along which the suction cups 41 of the
gripping components 40 are arranged.

Advantageously, the coupling between the scoring shider
30 and the longitudinal guide 20, 1n which the scoring slider
30 engages with one or more of 1ts rollers 32 one of the rails
231 and with another one or more of 1ts rollers 32 the other
rail 231 (simultaneously), allows to distribute the mechani-
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cal stresses throughout the structure of the longitudinal
guide 20 1n a substantially uniform manner, inasmuch as the
rails 231 are arranged on opposite sides with respect to the
median plane A-A' of each suction cup (common to all
suction cups 41) which 1s perpendicular to the contact
surface of the suction cup 41 on the slab 50 and parallel to
the longitudinal direction L of the longitudinal guide 20.

Specifically, the arched structure of the slider body 31 and
the structure of the gripping components 40, according to
embodiments of the present invention, allows the rollers 32
of the scoring slider 30 to roll along the rails 231 of the
longitudinal guide 20 overlapping the suction cups 41 of the
oripping components 40 without interruptions or obstacles
in theiwr path during the scoring operation thanks to the
opening 60 sized to avoid contact between the levers 42 of
the gripping components 40 and the slider body 31 of the
scoring slider 30.

One of skill in the art will appreciate that the structure of
the cutting system 10, according to embodiments of the
present invention, allows to move the scoring slider 30 along
the longitudinal guide 20 even in the event that none, or only
some, ol the gripping components 40 are i1n the gripping
position. This allows to finely adjust and check the position
of the cutting system 10 on the slab 50 before carrying out
the scoring operation, and allows to perform changes in
positioning of the cutting guide 10 on the slab 50, e.g. by
giving the operator the ability to make scoring portions 1n
different directions (1.e., to define split scoring lines or
preparatory and preliminary scoring lines to any measure-
ment checks).

Moreover, the cutting system 10 according to embodi-
ments of the present invention 1s extremely compact and can
be constrained to the slab 50 with an extremely limited
encumbrance thereon.

Now moving to FIG. 7, this 1s a front view of a cutting
system 10" according to a first alternative embodiment of the
present invention.

The cutting system 10' differs from the cutting system 10
described above only 1n the following, where like reference
numbers indicate like components.

The longitudinal guide 20' has a substantially rectangular
lateral profile and 1s also free of support portions (such as the
support portions 233 described above). As a consequence,
the lever 42' of the gripping component 40' lies directly on
the upper surface 23' of the longitudinal guide 20'.

Moreover, the scoring slider 30' comprises a slider body
31' designed to associate the rollers 32' of the scoring slider
30" with an internal portion of the rails 231' of the longitu-
dinal guide 20'. In other words, the rollers 32' are slidably
coupled to the rails 231' on a plane defined by the rails and
internal to a region of the plane delimited by the same.

In other words, 1n which the rollers 32' each have a
revolution axis orthogonal to the lower surface 24' of the
longitudinal guide 20', and are suitable to roll on the
respective rail 231" from mutually facing sides thereof.

FIG. 8 1s a front view of the cutting system 10" 1n
accordance with a second alternative embodiment.

The cutting system 10" diflers from the cutting system 10
described above 1n the following, where like reference
numbers indicate like components.

Also 1n this case, the longitudinal guide 20" has a sub-
stantially rectangular lateral profile and 1s also free of
support portions (such as the support portions 233 described
above). As a consequence, the lever 42" of the gripping
component 40" lies directly on the upper surface 23" of the
longitudinal guide 20".
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Moreover, the scoring slider 30" comprises a slider body
31" designed to associate the rollers 32" of the scoring slider
30" with an upper portion of the rails 23" of the longitudinal
guide 20" (when arranged 1n an operational position).

For example, the flanges 311a" and 3115" of the shder
body 31" are transverse with respect to the lower plane 24"
of the longitudinal guide 20". Moreover, an auxiliary flange
316" develops from an oblique portion 314" of the slider
body 31" parallel to the upper flange 315" and beneath the
same. The upper tlange 315" and the auxiliary flange 316"
comprise respective coupling arrangements to allow an
operational coupling between the slider body 31" and the
scoring component 33",

With this structure, the rollers 32" are slidably coupled to
the rails 231" transversely (preferably, perpendicularly) to a
plane defined by the same.

In other words, the rollers 32" each have a revolution axis
parallel to the lower surface 24" of the longitudinal guide
20" and orthogonal to the said median plane of the suction
cups, and are suitable to roll on the respective rail 231" from
the side thereol opposite to the lower surface 24".

The invention thus concerved 1s susceptible of numerous
modifications and variations, all of which are within the
scope of the mventive concept.

Furthermore all details may be replaced by other techni-
cally equivalent elements.

For example, 1in one alternative embodiment of the pres-
ent 1nvention, the rollers of the scoring slider may be
replaced by two or more runners.

In a further alternative embodiment, the pair of rails may
be replaced by a single rail or similar sliding element. For
example, the longitudinal guide may comprise a single rail
of circular, elliptical (or other equivalent shape) section
having a median plane aligned with the median plane of the
suction cups. At the same time, the rollers are shaped 1n such
a way as to obtain a rolling surface suitable for rotatably
coupling to opposite portions of a surface of the rail.

In practice, the materials used, as well as the contingent
shapes and dimensions, may be any according to require-
ments without thereby departing from the scope of protec-
tion of the following claims.

For example, although the longitudinal guide may be
simply and economically created from a single piece via the
extrusion of a suitable material, such as a metal (steel,
aluminium etc.) or polymer, nothing prevents the longitu-
dinal guide being made up of separate, mechanically con-
nected elements, or components welded together at a later
time.

The 1nvention claimed 1s:

1. A manual cutting system for slabs comprising:

a scoring slider;

a longitudinal guide constituted by a single longitudinal
bar comprising a pair of surfaces opposite to each other,
the pair of surfaces comprising a lower surface and an
opposite upper surface, the opposite upper suriace
comprising a pair of rails parallel to each other, the
scoring slider being slidably coupled to the pair of rails;

at least one suction cup rigidly engaged with the lower
surface of the longitudinal guide, and configured to
selectively adhere to a slab, and defining a planar
contact surface for the longitudinal guide on the slab,

at least one gripping component engaged with the upper
surface of the longitudinal guide between the pair of
rails and coupled to a respective one of the at least one
suction cup, for manually operating the at least one
suction cup between a slab gripping condition, 1n which
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the at least one suction cup adheres to the slab, and a
slab rest condition, 1n which the at least one suction cup
releases the slab;

wherein the rails are arranged on opposite sides with

respect to a median plane passing through the at least
one suction cup perpendicular to the contact surface of
the at least one suction cup,

wherein the median plane 1s parallel to a longitudinal axis

of the longitudinal guide; and

wherein the scoring slider comprises a slider body, at least

two rollers coupled with the pair of rails of the longi-
tudinal guide, and a scoring component, wherein the
scoring component comprises a scoring wheel rotatable
about a rotation axis orthogonal to the median plane of
the at least one suction cup.

2. The cutting system according to claim 1, wherein the
rails are parallel to the median plane of the at least one
suction cup parallel to a longitudinal axis of the longitudinal
guide.

3. The cutting system according to claim 1, wherein the at
least one gripping component comprises a lever configured
and operable to switch the respective one of the at least one
suction cup from the slab gripping condition to the slab rest
condition 1n which said lever releases the slab, said lever
being exposed on the upper surface of the longitudinal guide
between the parallel rails.

4. The cutting system according to claim 3, wherein the
lever of the at least one gripping component 1s rotatable from
an engagement position, that imposes the gripping condition
of the respective one of the at least one suction cup, to a
release position, which imposes the rest condition of the
respective one of the at least one suction cup, the lever in the
engagement position and in the release position being par-
allel to the longitudinal gude.

5. The cutting system according to claim 1, wherein:

the scoring component 1s configured and operable to score

the slab, and

the slider body 1s coupled to the at least two rollers and to

the scoring component.

6. The cutting system according to claim S, wherein the
slider body defines an opening when the scoring slider 1s
coupled to the rails by the at least two rollers, the opening
being configured to receive a lever of the at least one
gripping component comprising the at least one suction cup,
when the lever 1s 1n an engagement position or 1n a release
position thereol, during the sliding of the scoring shider
along the longitudinal guide.

7. The cutting system according to claim 5, wherein the
slider body comprises two flanges spaced apart from each
other, each flange being suitable for coupling to at least one
roller and wherein at least one flange allows to adjust a
coupling position of a roller 1n a direction that connects the
two tlanges.

8. The cutting system according to claim 5, wherein the
scoring component of the scoring slider further comprises:

a handgrip,

a rod, and

wherein the scoring wheel 1s rotatably coupled to a first

end of the rod opposite to a second end to which the
handgrip 1s coupled, and

wherein the rod comprises a hole at the first end and

wherein a cleaning and/or lubricating element 1s placed
in the hole, the cleaning and/or lubricating element
contacting a portion of the scoring wheel facing the rod
in order to remove foreign bodies present on said
portion of the scoring wheel and/or release a lubricant
substance onto the scoring wheel.
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9. The cutting system according to claim 5, wherein the at
least two rollers each have a revolution axis orthogonal to
the lower surface of the longitudinal guide and are config-
ured and operable to roll on the corresponding rail from
opposite sides thereof.

10. The cutting system according to claim 5, wherein the
at least two rollers each have a revolution axis orthogonal to
the lower surface of the longitudinal gmide and are config-

ured and operable to roll on the corresponding rail from
mutually facing sides thereof.

11. The cutting system according to claim 5, wherein the
at least two rollers each have a revolution axis parallel to the
lower surface of the longitudinal guide and orthogonal to the
said median plane of the at least one suction cup and are
configured and operable to roll on the respective rail from
the side thereol opposite to the lower surface.

12. The cutting system according to claim 1, wherein the
at least one gripping component comprises a lever operable
to switch the respective one of the suction cup from the slab
gripping condition to the slab rest condition 1n which said
lever releases the slab, said lever being exposed on the upper
surface of the longitudinal guide between the parallel rails,
and

wherein the lever of the at least one gripping component

1s rotatable from an engagement position, that imposes
the gripping condition of the respective one of the
suction cup, to a release position, which imposes the
rest condition of the respective one of the suction cup,
the lever 1n the engagement position and 1n the release
position being parallel to the longitudinal guide.
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13. A manual cutting system for slabs comprising;:

a scoring shder;

a longitudinal guide constituted by a single longitudinal
bar comprising a pair of surfaces opposite to each other,
the pair of surfaces comprising a lower surface and an
opposite upper surface, the opposite upper suriace
comprising a pair of rails parallel to each other, the
scoring slider being slidably coupled to the pair of rails;

at least one suction cup engaged with the lower surface of
the longitudinal guide, and configured to selectively
adhere to a slab, and defining a planar contact surface
for the longitudinal guide on the slab,

a gripping component engaged with the upper surface of
the longitudinal guide, for manually operating the at
least one suction cup between a slab gripping condi-
tion, 1n which the at least one suction cup adheres to the
slab, and a slab rest condition, in which the at least one
suction cup releases the slab;

wherein the rails are arranged on opposite sides with
respect to a median plane of the at least one suction cup
perpendicular to the contact surface of the suction cup,

wherein the median plane 1s parallel to a longitudinal axis
of the longitudinal gumde; and

wherein the scoring slider comprises a slider body, at least
two rollers coupled with the pair of rails of the longi-
tudinal guide, and a scoring component, wherein the
scoring component comprises a scoring wheel rotatable
about a rotation axis orthogonal to the median plane of
the at least one suction cup.
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